among white older adults (9) , as was found in reports from the National Adult Protective Services Agency and case studies (1, 10 ). Yet, the significance associated with these black and white differences remains unclear. Improved understanding of these issues is critical to inform research, education, practice, and policy to provide targeted prevention, screening, and interventions within specific racial/ ethnic groups. We are not aware of any population-based studies that have examined the racial/ethnic differences in both reported and confirmed self-neglect and its adverse health outcomes.
In this report, we build on the existing literature to examine the black and white differences in mortality associated with reported and confirmed self-neglect in a large and sociodemographically diverse biracial cohort. Our hypothesis is that black compared with white older adults with reported and confirmed self-neglect have significantly greater mortality risk.
Methods

Design and Participants
The study population consists of participants in the Chicago Health and Aging Project (CHAP). CHAP is a prospective population-based study in a geographically defined biracial community population and is designed to identify risk factors for Alzheimer's disease and other common chronic health problems in older age. Details of the CHAP study design have been described previously (11, 12) .
Briefly, the study enrolled residents aged 65 years and older of three adjacent neighborhoods on the south side of Chicago. In 1993, the study began with a complete census of the community area. The census identified 7,813 ageeligible residents, 6,158 (78.9%) of whom were enrolled between 1993 and 1997. In 2000, CHAP began to enroll successive cohorts of participants from the study community who had turned 65 years since inception of the study. Data collection occurs in 3-year cycles, with each follow-up cycle beginning after the conclusion of the previous cycle. Follow-up participation rate averaged 80%-85% of survivors at each cycle. Each data collection cycle includes an in-person interview conducted in the participants' homes. The interviews include standardized questionnaires and tests for the assessment of health history, physical function, cognitive function, health behaviors, and social factors.
The CHAP study is in an urban, racially/ethnically, and socioeconomically diverse community and offers relatively greater generalizability of findings than smaller studies in more selected samples. In addition, the CHAP cohort has been well characterized, with up to 15 years of detailed information on many relevant background variables, permitting in-depth examination of potential confounders. As of 2005, a total of 9,438 black and white older adults had participated in the CHAP study. Written informed consent was obtained, and the study was approved by the Institutional Review Board at Rush University Medical Center.
Conceptual Framework
There have been a number of conceptual frameworks postulated for the syndrome of self-neglect (13) (14) (15) (16) . This study follows the conceptual framework (13) derived from a large cohort of elder self-neglect cases reported to social services agencies. This conceptual framework represents a comprehensive synthesis of self-neglect and is widely used by public health workers, clinicians, and researchers to better understand the issues of self-neglect (9, (17) (18) (19) (20) (21) . The elements in this conceptual framework include medical comorbidities (eg, diabetes, cancer, cerebrovascular disease, cardiovascular disease), depression, cognitive impairment, physical function impairment, and lack of social well-being. The central hypothesis is that increased burden of medical comorbidities compounded by cognitive impairment and depression may in turn worsen physical function. In this model, lower level of health-related factors represent the central event associated with worsening vulnerability to self-neglect. In addition to the health-related factors, greater depressive symptoms, lack of social network, and inadequate support services increases inability for self-protection, leading to the syndrome of self-neglect.
Reporting and Assessment of Self-Neglect
In the CHAP cohort, there are reported and not-reported cases of self-neglect. Reported self-neglect to the Chicago Department on Aging can come from a variety of sources, including health care and legal professionals, law enforcement officers, community organizations, city workers, postal workers, utility workers, family members, or concerned neighbors or friends who have contact with seniors. When an older adult experiencing self-neglect is reported, a home assessment is performed by the Chicago Department on Aging. In this assessment, the concerns for unmet personal health and safety needs are identified and considered as a continuum of severity, which could worsen over time. These unmet needs are then categorized as either confirmed or un confirmed self-neglect. Confirmed cases refer to any evidence of unmet needs, and unconfirmed cases refer to no evidence of unmet needs. The details of the self-neglect measure have been previously described (9, (22) (23) (24) (25) (26) (27) . Prior studies indicate that inter-rater reliability of the assessment was high (all variables had k ≥ .70) (28) , as was internal consistency (Cronbach's coefficient alpha of .95) (9) .
We matched data from CHAP participants to self-neglect cases reported to the social services agency from January 1, 1993 to October 1, 2005. Matching was based on an algorithm that compared date of birth, sex, race, exact home address, zip codes, and the home phone number. This resulted in a total of 1,479 black and white older CHAP participants who matched a social service agency record. If a CHAP Downloaded from https://academic.oup.com/biomedgerontology/article-abstract/66A/6/695/599524 by guest on 23 December 2018 participant was reported more than once, we selected the first report. For the present study, we only used self-neglect cases that were reported to social services agencies after the baseline CHAP interview.
Study Variables
Data on vital status were obtained from family members at regular follow-up contact and through newspaper obituaries. Reports of deaths were verified by matching with the National Death Index, which also provided date of death. We used all-cause mortality as primary end point for the present analyses. Demographic variables include age (in years), sex, income categories, and educational attainment (years of education completed). In this manuscript, race/ethnicity is operationalized as black (non-Hispanic black) or white (non-Hispanic white). The race/ethnicity variable was selfreported in accordance with the U.S. census as well as other large-scale epidemiological studies (ie, the Established Populations for Epidemiological Studies of the Elderly project). A cohort indicator was defined according to baseline participation in either the original cohort or the successive cohorts.
Prior studies suggest that health-related variables are associated with increased risk of self-neglect (9, (22) (23) (24) (25) (26) (27) . These variables include cigarette smoking, alcohol use, depressive symptoms, self-reported medical conditions, cognitive function, physical function, body mass index, social network, and social engagement. Cigarette smoking (ever smoked) and alcohol use (more than 12 drinks in the last 12 months) were assessed based on a series of questions derived from the Established Populations for Epidemiological Studies of the Elderly project. Data on self-reported, physician-diagnosed medical conditions were collected for hypertension, diabetes mellitus, stroke, heart disease, hip fracture, and cancer. Body mass index was calculated by dividing the measured weight in kilograms by the square of the measured height in meters assessed during the in-home interview.
A battery of four cognitive function tests was administered: the Mini-Mental State Examination (29) , immediate and delayed recall of brief stories in the East Boston Memory Test (30) , and the Symbol Digit Modalities Test (31) . To assess global cognitive function with minimal floor and ceiling artifacts, we constructed a summary measure by first transforming a person's score on each individual test to a z-score and then averaging z-scores across the four tests.
Physical function was assessed by direct performance testing, which is thought to provide a more objective and detailed assessment (32) than self-report. We used the modified version of the Short Physical Performance Battery, with total score range of 0-15. It assessed walking speed, tandem stand ability, and repeated chair stand ability (range 0-5 each). Associations between measures of reported disability and physical performance tests are usually strong (33) , and physical performance tests have been used to confirm self-report measures (32) . In addition, self-reported physical function was assessed using the Katz Activities of Daily Living scale. It measures limitations in an individual's ability to perform six basic self-care tasks (34) and is scored by adding the score on the individual items (range 0-6).
Psychosocial well-being are important factors to consider in the cases of self-neglect (25) . Psychosocial variables included the assessment of depressive symptoms, social network, and social engagement. Symptoms of depression were measured using a modified version (35) of the Center for the Epidemiological Study of Depression Scale (range 0-10) (36) . Social networks were summarized by the total number of children, relatives, and friends seen at least monthly (37) . Social engagement was assessed by asking how often participates participate in social activities outside of house: religious activities, museums, library, and senior centers (11, 37) .
Analytic Approach
Black and white differences in sociodemographic, healthrelated, and psychosocial variables were examined stratified by self-neglect report status (reported or unreported). In this study, self-neglect report occurred throughout the study period of 1993-2005. Thus, reports of self-neglect were modeled as a time-varying covariate (38) in a series of Cox proportional hazards models (39) , which were used to examine the relationship between reported self-neglect and mortality for black and white older adults, adjusting for covariates. The magnitude of the mortality risk varies with time after the report of self-neglect. Hence, we created a variable for log time after the report of elder self-neglect to allow for this change in risk over time. To demonstrate effects, we calculated the mortality risk at specific time points (3, 6 months, 1, 1.5, 2, 2.5, 3, 4, 5, 6, 7, and 8 years).
In the primary model (Model A), we tested the interaction of self-neglect report and race/ethnicity (Self-Neglect × Race/Ethnicity) on mortality risk after inclusion of the effect of self-neglect report and time after self-neglect report as well as adjustment for cohort, age, sex, education, and income. We tested two-way and three-way interactions of these core variables and retained those with statistical significance in the primary model. The interaction of race/ethnicity with time after report of self-neglect was not significant and therefore not retained in subsequent models. In two additional models, we examined whether the interaction of self-neglect report and race/ethnicity with mortality changed after adjustment for other potential confounders in both black and white older adults. In the second model (Model B), we added health-related variables of medical conditions, global cognitive function, physical performance testing, body mass index, alcohol use, and smoking to the primary model. In the third model (Model C), we added symptoms of depression, social network, and social engagement to Model B to examine the extent to which psychosocial variables affected the interaction terms between self-neglect report and race/ethnicity with mortality risk.
In addition to the analyses of reported self-neglect, we considered the interaction terms of confirmed self-neglect (a subset of reported self-neglect) and race/ethnicity and reanalyzed all of the above Models A-C using the same time-varying covariate analyses. In this report, we did not include analyses of unconfirmed cases of self-neglect in the cohort, as this subset was not the primary focus on this report. Lastly, we examined the association of self-neglect (reported and confirmed) and mortality risk stratified by race/ ethnicity separately for black and white older adults. We repeated the models as previously described (Model A-C) with mortality as the outcome. Hazard ratio (HR), parameter estimate (PE), SE, and p values were reported accordingly.
Crude mortality stratified by self-neglect and race was calculated as the number of deaths per 100 person-years. Medical conditions, cognitive function, and physical function were modeled as time-dependent variables in our analyses. All analyses used two-sided alternatives with p value less than .05. All analyses were done using the PROC PHREG procedure in SAS (40) .
Results
Baseline Characteristics
There were 5,963 (63.2%) black older adults and 3,475 (36.8%) white older adults in the CHAP cohort. Among black older adults, the proportion of self-neglect was 21.7% (n = 1,295). Among white older adults, the proportion of self-neglect was 5.3% (n = 184). The mean age for black older adults with self-neglect report was 73.1 (6.2) and for white older adults with self-neglect report was 77.9 (7.6). Among black older adults with self-neglect report, 35.6% were men. Among white older adults with self-neglect report, 29.4% were men. Characteristics of black and white differences by self-neglect report status are shown in Table 1 .
Black participants had follow-up data for a median of 6.7 years (inter-quartile range: 3.6-10.9 years), during which 2,431 deaths occurred. White participants had follow-up data for a median of 6.4 years (inter-quartile range: 2.4-10.9 years), during which 1,545 deaths occurred. The mortality rate for black older adults with reported self-neglect was 25.05 deaths/100 person-years and was 4.70 deaths/100 person-years among black older adults without reported self-neglect. The corresponding mortality rate for white older adults with reported self-neglect was 26.25 deaths/100 person-years and was 6.58 deaths/100 person-years among white older adults without reported self-neglect.
Interaction of Self-neglect, Race/Ethnicity and Mortality
Analyses testing for differences between black and white in the effect of self-neglect on the risk of mortality included an interaction term of Black × Self-neglect. In the initial analysis ( Table 2 , Model A), black compared 
Reported Self-Neglect and Mortality Stratified by Race/ Ethnicity
In the stratified analyses of race/ethnicity and mortality, we calculated the mortality risk at specific time points (3, 6 months, 1, 1.5, 2, 2.5, 3, 4, 5, 6, 7, and 8 years). In the fully adjusted analysis for black older adults (Table 3 , Model A), reported self-neglect was significantly associated with increased mortality risk at each of the follow-up time points. The mortality risk remained elevated in the early period after the report of self-neglect at 3 months (HR, 6.42; 95% CI, 5.71-7.23), 6 months (HR, 5.00; 95% CI, 4.47-5.59), 1 year (HR, 3.89; 95% CI 3.45-4.39), and 2 years (HR, 3.03; 95% CI 2.64-3.47). After 2 years, the mortality risk for black older adults with reported self-neglect slowly tapered over time but remained significant (Figure 1 ).
In the fully adjusted analysis for white older adults (Table 3 , Model A), mortality risk was also high in the early period after the identification of reported self-neglect, although the HRs at each time point appeared substantially lower than for black older adults. The mortality risk remained elevated in the early period after the report of self-neglect at 3 months (HR, 3.51; 95% CI, 2.72-4.53), 6 months (HR, 2.75; 95% CI, 2.19-3.44), 1 year (HR, 2.16; 95% CI, 1.72-2.71), and 2 years (HR, 1.69; 95% CI, 1.31-2.19). However, after 4 years of follow-up, the mortality risk for white older adults with reported self-neglect was no longer statistically significant (Figure 1 ).
Confirmed Self-Neglect and Mortality Stratified by Race
In the fully adjusted analyses (Table 4) , confirmed selfneglect among older black adults was associated with increased mortality risk. There were similar patterns of elevated mortality risk in the earlier period of follow-up, with subsequent slow decline in the magnitude of mortality risk over time that remained statistically significant throughout. For white older adults with confirmed self-neglect, mortality risk was also significantly higher in the earlier period of follow-up but was not statistically significant after the first 2 years of follow-up. 
Discussion
Our study in a biracial community population suggests that reported self-neglect to a social services agency was associated with a large and significant increased mortality risk in both black and white older adults. Moreover, increased mortality risks associated with self-neglect persisted throughout the follow-up period (8 years) for black older adults but not for white older adults. Overall, impact of self-neglect on mortality risk was significantly stronger in black than in white older adults.
Possible Mechanisms
The mechanisms between black and white older adults with self-neglect and mortality require further investigation. We considered differences in education and income between black and white older adults, but the adjustment for these factors did not substantially change the associations. In addition, we considered a comprehensive series of healthrelated characteristics that are commonly associated with increased mortality risk among black and white older adults, including time-dependent variables of medical conditions, physical function, and cognitive function, but adjustment for these factors did not substantially alter the association. We also considered several psychosocial characteristics such as depressive symptoms, limited social networks, and social engagement, but again, adjustment for these factors did not change the results.
Black and white differences in reporting of suspected cases of self-neglect require further examination. In our prior study of self-neglect (6), we found no statistically significant differences in threshold of self-neglect reporting in black and white older adults. However, we could not investigate the specific indicators or phenotypes of self-neglect. The construct of self-neglect severity comprised 15 indicators of different self-neglect behaviors. It is possible that there are significant differences in the specific behaviors that predispose black older adults to have higher mortality risk. In addition, there could be black/white differences in Note: Medical conditions, global cognition, physical performance, BMI, CESD, social network, and social engagement were run from lower levels to higher levels. BMI = body mass index; CESD = Center for the Epidemiological Study of Depression Scale.
Downloaded from https://academic.oup.com/biomedgerontology/article-abstract/66A/6/695/599524 by guest on 23 December 2018 the rate of long-term care health services utilization or proposed and/or accepted interventions by social services agencies, which may in part account for the mortality differences. There could also be differences in the onset of medical conditions, types of medical conditions, higher rate of medical comorbidities, and greater changes in the severity of medical conditions between black and white older adults over time, which could contribute toward the sustained mortality risk among black older adults (41) (42) (43) (44) . Lastly, there could be a black/white differential of health and metabolic consequences of self-neglect, which could account for the differential mortality risk.
A wide range of health disparities could also significantly contribute toward these differences in adverse health outcomes (45) (46) (47) . Black and white differences in access to health and health care professionals may contribute toward the differential mortality risks. Other important disparities include racial discordance between health care professionals and older adults with self-neglect, patient's lack of trust in health care professionals, patient's lower perception of patient-centered care and cultural competency in their communication with health care professionals, and decreased involvement by patients in their medical decision making (48) (49) (50) (51) . Furthermore, there could be experiences prior to age 65 that could have influenced the self-neglect behaviors with respect to mortality risks, as posited by the theory of cumulative disadvantage (47) . This theory suggests that individuals with higher education have more health resources including improved ability to avoid stressors and unhealthy lifestyles and thus have beneficial cumulative effects on health with increasing age. These issues rooted in health disparities are important and should be subject to further investigation.
We found that mortality risk for black and white older adults with self-neglect decreases over the 8 years of follow-up. It is possible that the identification of elder selfneglect triggered interventions from social services, family members, neighbors, community organizations, and/or health care professionals. Some of the existing interventions include home maker services, meal services, nutritional counseling, home health services, referrals to health care professionals, benefit check-up, and other benefits provided by the social services agencies. These interventions could lead to potential reduction in the severity of selfneglecting behaviors could in turn lower the mortality risk over time. This finding supports comprehensive efforts to promote early reporting and identification of self-neglecting older adults in order to reduce morbidity and mortality and improve health and well-being. Future studies are needed to elucidate the effectiveness of existing interventions and prevention strategies for self-neglect cases.
Contribution to Existing Literature
Our study extends the existing literature in three ways. This study is of a large sample of racially/ethnically diverse population-based study of older adults in a geographically defined community that is socioeconomically diverse, expanding the generalizability of the study findings. Second, this is the first study to demonstrate the effect of self-neglect on mortality risk among black and white older adults, showing the substantial increased mortality, especially during the first 2 years. This has direct practice and policy implications for devising prompt and efficient interventions to deal with the black and white older adults with self-neglect. Given the higher HR of mortality risk in black older adults than white older adults, targeted and timely interventions are needed to address these disparities in health outcomes.
Third, the study is the first to demonstrate that increased mortality risk persisted throughout the study period only for black older adults with self-neglect but not for white older adults with self-neglect. However, it is also possible that the relatively smaller sample size of white older adults who experience self-neglect could lead to unstable estimates in the rate in whites. The causal mechanisms for this finding remain unclear, and further study is needed to elucidate the differential characteristics for these black and white older adults who self-neglect with respect to adverse health outcomes. Moreover, future studies are needed to evaluate the effectiveness of existing interventions by social services agencies and health care professionals in ameliorating the racial/ethnic differences in mortality risk associated with self-neglect.
Limitations
Our study has limitations. First, we relied on reports of self-neglect from social services agencies rather than having a uniform measure of self-neglect for the entire CHAP cohort, and we were unable to elucidate the racial/ethnic differences in specific behaviors or phenotypes of self-neglect associated with mortality risk. However, this study provides a base for the future study of racial/ethnic differences in self-neglect through uniform data collection in CHAP and in other cohorts. Second, we did not have information on the onset of medical conditions, severity of medical conditions, trajectory of decline of medical conditions, recent infections, detailed measures of executive function, metabolic abnormalities, illicit drug use, and psychiatric diagnosis, which could be potential confounders not considered in the association between self-neglect and mortality in black and white older adults.
Third, the study did not have any information on the social services agencies' or health care professional's intervention as the result of self-neglect or the effectiveness of these interventions in modifying the mortality risk in black and white older adults. Fourth, we did not have information on the potential self-neglecting experiences prior to age 65, which could have contributed toward the racial/ethnic differences in mortality risk between black and white older adults. Fifth, we did not have comprehensive measures of socioeconomic status (ie, occupation prestige, savings, quality of education, etc.), which could have operated differently by race and contributed toward the black and white differences in self-neglect and mortality risk.
Conclusions
In sum, self-neglect is a common but under-recognized and poorly understood geriatric syndrome. Like other geriatric syndromes that are the result of the complex interactions among a variety of medical, psychological, and social risk factors, self-neglect is likely to develop and progress slowly over time (52) . Our findings contribute to an improved understanding of the differences in self-neglect between black and white older adults with respect to adverse health outcomes in a defined biracial population, showing that black older adults compared with white older adults with self-neglect had higher mortality risk. As the baby boomer population increases rapidly, self-neglect will likely increase over time and come to the attention of the health care, social services, and legal systems. This could have important implications as it will likely place significantly higher burdens on the existing system dealing with older adults who self-neglect.
Future studies are needed to elucidate the back and white differences in the specific self-neglect behaviors and mortality risk. Studies are also needed to examine the role of racial disparities in influencing the relationship of self-neglect with other adverse health outcomes. We need to examine the relations between caregiving and community support with the risk for self-neglect cases among black and white older adults. Moreover, we need to identify risk factors associated with selfneglect by race and to explore the contextual factors that lead to the significantly higher prevalence of self-neglect in black older adults. These findings may be useful not only in informing future research efforts of self-neglect across racially/ethnically diverse populations but also in developing racially/ ethnically relevant clinical, social, and policy guidelines for the treatment and prevention of self-neglect. Together, these efforts could reduce health disparities and improve health and aging in our increasing racially/ethnically diverse society. 
